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PH YSICS.—Luminescence measurements.'. N. E. Dorsry, Bu- 
reau of Standards. 


Although the excitation of phosphorescence by the radia- 
tions from radioactive substances was early observed it appears 
that no quantitative measurements of the luminosity thus pro- 
duced were published until 1910. In that year Marsden? pub- 
lished a series of observations which showed that the lumines- 
cence of certain materials (zine sulphide, willemite, and barium 
platinocyanide) hermetically sealed in tubes containing radium 
emanation decreased much more rapidly than the emanation 
decayed, and that the rate of decrease increased with the amount 
of emanation initially present. He reported only relative values. 
At the same time Rutherford? advanced a theory to account 
for these phenomena, and showed that it agrees with Mars- 
den’s observations, within the limits of experimental error. 

No later measurements of such luminosities have apparently 
been published, although the subject is one of considerable 
scientific interest. Latterly the subject has become of much 
practical importance, owing to an increasing use of self-lumi- 
nous preparations containing radioactive excitants. Besides 
being used for the illumination of watch dials, push buttons, 
etc., these preparations have a wide field of usefulness in war 
appliances. 

In the study and testing of these preparations we are con- 
fronted with the problem of measuring surface luminosities of 


1A contribution from the Bureau of Standards. 
2 Proc. Roy. Soc., 83: 548-561. 1910. 
’ Proc. Roy. Soc., 83: 561-572. 1910. 
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small areas of various sizes and shapes. Also, it is desirable 
that the apparatus employed be simple in construction and use, 
and that the results obtained be readily interpretable in terms 
of photometric standards. 

As the luminosities frequently are low, photometers of the 
usual types would be unsuited to the work even if their use 
did not necessitate a determination of the effective size of the 
preparation under study. With preparations of sufficient bril- 
liance the spectrophotometer will give the most detailed infor- 
mation; but this instrument is not suitable for the measurement 
of the total luminosity or for the comparison of such lumi- 
nosities when they differ in color. 

Other apparatus or methods that have come to our attention— 
such as those employed by Wood,‘ Nichols and Merritt,® Zeller,* 
and Andrews’—all appear to be in some measure ill-adapted to 
the present problem. The apparatus described by Andrews is 
the simplest, but we believe that the interpretation of its read- 
ings in terms of photometric standards will be difficult. 

In preparation for the study of self-luminous materials at the 
Bureau of Standards, a photometer has been devised which is 
exceedingly simple in construction and use, and appears to be 
well suited to much of this work. By the use of standardized 
lamps and screens the results obtained by its use can be inter- 
preted readily in terms of photometric standards. 

In its simplest form, this photometer consists of a box 2 or 
3 meters long and 25 or 30 cm. square. A light carriage carry- 
ing a 1.5 or 2-candle electric lamp runs on ways extending the 
entire length of the box, the filament being in the center of 
the section of the box. By means of two cords attached to the 
carriage, one passing over a pulley at the rear end of the box, 
the distance of the carriage from the end of the box can be ad- 
justed as desired. The position of the lamp is determined by a 
graduated steel tape having one end attached to the carriage. 

‘Woop, R. W., Phil. Mag. (6) 21: 209-313. 1911. 

5 Nicuoxs, E. L., and Merrirr. E., Phys. Rev. 23: 37-54. 1906; 32: 38-53. 
1911. 


6 ZetuteR, C. A., Phys. Rev. 31: 367-375. 1910. 
7 AnpREws, W. S., Gen. Elec. Rev., 19: 892-893. 1916. 
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Both ends of the box are closed, but in the front end is set a 
milk-glass window 2 or 3 cm. square, backed by a color filter 
so chosen as to make the transmitted light match in color the 
luminescent light that is to be measured. In the bottom of the 
front end of the box there are suitable openings through which 
pass the cords for operating the carriage, the steel tape, and the 
leads carrying the current to the lamp. The entire interior of 
the box, including the ways and the lamp carriage, is painted a 
dead black, and movable black diaphragms and screens must be 
so placed as to screen the milk-glass window from all light 
scattered from the walls of the box. All joints must be light 
tight, and the openings through which the cords, etc., pass must 
be suitably screened or provided with black cloth hoods to pre- 
vent the passage of light. It is desirable that the top of the 
box be hinged, so as to facilitate the adjustment of the dia- 
phragms and lamp. 

The photometer is used in a darkened room. As the lumi- 
nosities with which we are concerned are often quite faint, any 
stray light, such as may leak under a door, becomes very annoy- 
ing and should be carefully excluded. In the lamp circuit are 
placed a suitable ammeter and adjusting rheostats. Unless 
there is a second observer whose sole duty it is to keep the 
current at the proper value, the current should be supplied by a 
storage battery being used at the time by no one else. 

In order to make a measurement, the luminous material, ap- 
plied to a card or enclosed in a thin walled glass tube* of small 
diameter, may be placed directly against the milk-glass screen 
and the position of the lamp is then adjusted by the cords until 
the luminosity of the milk-glass appears to be the same as that 
of the material. The observer’s line of sight should be perpen- 
dicular to the milk-glass. If the color match is good the tube 
will almost disappear when the adjustment is correct. The 
luminosity of the material is inversely proportional to the 


§ The tube should be painted black over two-thirds of its circumference, so as 
to screen the milk-glass from the light given out by the material. The unpainted 
side is turned toward the observer and the tube is rotated so as to reduce 
the visible dark line on one side to the smallest amount consistent with a screening 
of the milk-glass. 
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square of the distance of the lamp from the milk-glass screen, 
the constant of proportionality being determined from a care- 
ful photometric standardization of the lamp and of the screen 
and color filter as used. For example, the photometer screen 
and a certain specimen were found to be of equal brightness 
when the lamp was 70.5 cm. from the screen. The lamp was a 
tungsten lamp burning at the color of a 4 wpe carbon lamp and 
had a candlepower of 1.38 in the direction of the length of the 
photometer. For the light from such a source the surface 
brightness of the screen used had been found to be 3.96 micro- 
lamberts per meter-candle illumination from the rear. Conse- 
quently, this specimen had a surface brightness of 3.96 x 1.38 
+ (0.705)? = 11.0 microlamberts. A microlambert is_ the 
brightness of a perfectly diffusing and completely reflecting 
white surface when illuminated by a source of unit candlepower 
placed at a distance of 10 meters. 

When greater precision is desired, the top of the milk-glass 
window should lie in the central section of the end of the photom- 
eter and be so placed that the vessel containing the material 
under study can be placed immediately above it and so thatthe 
luminescent surface lies in the plane of the window. For the 
highest precision it is desirable that the material be contained 
in a thin vertical vessel with sides of thin plane glass and bot- 
tom of thin material so that the two luminous fields can be 
brought as nearly as possible into contact, so as to secure a mini- 
mum visibility for the line of separation. 

In addition to the well known errors of ordinary photometry, 
others of prime importance have to be guarded against. For 
low luminosities it is necessary that the eye of the observer be 
in a highly sensitive state; this condition is not attained until 
after he has been in total darkness for at least 15 or 20 min- 
utes. In order to retain this sensitive state the illumination 
used for reading the scale, recording the observations, or other 
purposes must be as faint as is consistent with the work, and 
must be continued only as long as is absolutely necessary. 
Furthermore, this light must be of such a nature that it will 
not affect the luminosity of the material under study. These 
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conditions may be practically attained by the use of a small 
pocket flashlight suitably screened and provided with a ruby 
bulb. 

In order that the luminosity of the preparation shall be due 
solely to the radioactive excitant, it is necessary that the prepa- 
ration shall have been excluded from all light except its own 
for at least several hours before the measurement is made. 
During the measurements the milk-glass window must in every 
case be screened from all light coming from the preparation; 
otherwise a false setting will be obtained. The error due to 
this cause may easily amount to over 10 per cent in the lumi- 
nosity. . 

Another error that must be carefully guarded against at these 
luminosities is that due to the ‘‘ Purkinje effect.” By this is 
meant the fact that two adjoining luminous surfaces of differ- 
ent colors that appear to be of equal brightness when viewed 
from a certain distance will not appear to be of equal brightness 
when viewed from a different distance. This means that when 
we are dealing with different colors our judgment of equality of 
brightness is a function of the intensity of the illumination. 
This effect becomes very pronounced at low intensities. A 
further difficulty is introduced by the fact that under such 
conditions the judgment of equality of brightness depends upon 
the peculiarities of the eye of the observer; different observers 
judge differently. On account of both of these reasons it is 
important that the illuminated milk-glass be a very close color 
match to the material being measured. This is true even when 
the luminosity is so low that it produces practically no color 
sensation, properly so called. Under such conditions the color 
match must be determined by spectroscopic examination; indeed 
this is the best procedure in all cases. 

By the addition of a phosphoroscope and a constant source 
of illumination this photometer can be readily adapted to the 
study of the intensity of the luminescence excited by light, 
especially when the spectrum of the luminescence is a single 
broad band. If the luminiscence consists of a number of nar- 
row bands scattered throughout the visible spectrum an exact 
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color match will in general be impossible, and difficulty may 
then arise from the Purkinje effect. 


MINERALOGY.—Mineralogic notes! Esper 8. Larsen and 
GrorGE Sreicer, Geological Survey. 


I. APHROSIDERITE FROM BRITISH COLUMBIA 


Introduction. A highly fossiliferous Cambrian shale or slate 
from the Burgess shale near Field, B.C., examined by the 
authors for Dr. Charles D. Walcott, carries numerous veinlets 
of pale green chlorite with some associated pyrite and calcite. 
A study of this chlorite shows that it is related to aphrosiderite. 
The authors are indebted to Dr. Walcott for the material here 
described. 

The slate* is very fine-textured, so fine that much of the 
material shows aggregate polarization. It is made up largely 
of muscovite with some kaolinite, a very little quartz, apatite, 
and pyrite. Numerous dark brown to black streaks arranged 
parallel to the cleavage represent carbonaceous matter. An 
analysis of the slate, made by George Steiger, is given in column 
1, table 1. It closely resembles the analysis of sericite from 
Diirrberg shown in column 2. The chlorite occurs in a system 
of rudely parallel veinlets less than a millimeter across, which 
are normal to the slaty cleavage; the rock tends to break through 
the centers of these veinlets, leaving surfaces lined with small 
grains of calcite and blotches of cupriferous pyrite. 

Physical properties. The chlorite is light-green in color, it 
has a hardness of about 1 or 2, and the powder analyzed had a 
specific gravity, as determined by the picnometer method, of 2.959, 
which was probably not changed by the admixed muscovite by 
more than + 0.01. It fuses with difficulty. 

In thin section the chlorite makes up most of the veinlets, but 
there is more or less calcite in irregular crystals in the center of 
the veins and some pyrite. It is nearly colorless in thin section 

! Published with the permission of the Director of the U. 8. Geological Survey. 


2 Watcort, C. D., Cambrian Geology and Paleontology—II, Smithsonian Misc. 
Coll. 67: 149-51. 1914. 
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and is so faintly birefracting that it is easily mistaken for an 
isotropic mineral. It is probably very finely crystalline. Its 
index of refraction as measured by the immersion method is 
1.625 + 0.003. No further optical data could be determined. 
No cleavage was observed. Aphrosiderite from Weilburg, 
Prussia,* is optically positive, and has the following indices of 
refraction and pleochroism: 


a and 6=1.612 + 0.003; pale olive-green. 
vy =1.616 + 0.003; colorless. 


Chemical analysis. The aphrosiderite gelatinizes with hydro- 
chloric acid. Material for an analysis was carefully selected, 
but the best sample contained a good deal of the mica slate 
and a little pyrite and calcite. The calcite was removed by 
dilute acetic acid and the analysis was then made on that 
portion of the remaining sample which was soluble in HCl. 
The results of the analysis by George Steiger are given in column 
3 of table 1. Column 3a gives the results for the acid soluble 
portion computed to 100 per cent. Column 3b gives the molec- 
ular ratios and columns 4 and 5 give the analyses of related 
chlorites for comparison. The analysis shows that the chlorite 
is near aphrosiderite and that it has the empirical formula 
64(Fe,Mg)0.24A1,0;.42Si0,.60H.O, which is near 5(Fe,Mg)O. 
2Al1,03.48i0..5H;O and between the formulas assigned to aphro- 
siderite and delessite. 


II, THURINGITE FROM COLORADO 


A chlorite, differing from that described above as aphrosiderite 
chiefly in the higher content of both ferrous and ferric iron and 
in the presence of considerable manganous oxide, occurs in large 
amount as a primary mineral in several of the veins near Creede, 
Colorado. The veins are of considerable size and occupy great 
fault fissures. The filling of the vein on which are the Ridge 
and Solomon mines in East Willow Creek consists largely of 
this chlorite with a little quartz, fluorite, and the ore minerals, 
galena and sphalerite. The great Amethyst vein is made up 


3 Unpublished manuscript by Esper S. Larsen. 
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largely of amethystine quartz containing galena, sphalerite, 
and some streaks and bodies of the chlorite; it carries much 
silver and some gold. The veins are in great flows of rhyolite, 


TABLE 1 
ANALYSES OF SLATE AND CHLORITES 





2 3 





55.80} 22.68) 
27.72) 21,58) 
3.07; 1.41 
24.40 
9.81 
0.14 tr. 
1.51) 0.24 
0.88 


bor 
0.10 


4.03 








0.09 





99.74 




















1. Middle Cambrian slate from British Columbia. 

2. Sericite from Diirrberg. Quoted by Dana, System of Mineralogy, 6th 
edition, p. 618, analysis 41. 

3. Analysis of aphrosiderite from near Field, B.C. George Steiger, analyst. 

3a. Analysis of aphrosiderite computed free from gangue. Sp. Gr. = 2.96. 


3b. Molecular ratios of 3a. 
4. Analysis of aphrosiderite from Weilburg. Sp. Gr. = 2.8. Quoted by Dana, 


System of Mineralogy, 6th edition, p. 660, analysis 1. 
5. Analysis of aphrosiderite from Bonscheerer. Sp. Gr. = 2.991. Quoted 


by Dana, System of Mineralogy, 6th edition, p. 660, analysis 3. 





LARSEN AND STEIGER: MINERALOGIC NOTES 9 


which are very low in magnesia and iron, and the chlorite and 
other minerals are largely vein fillings rather than replacements. 

The chlorite is green in color and is soft and friable. It is 
fibrous to platy and is finely crystalline. 

An optical study of the chlorite from various parts of the 
Creede district shows that it varies somewhat in its optical 
properties and no doubt also in chemical composition. The, 
material analyzed from the Last Chance mine on the Amethyst 
vein is in very minute interwoven fibers of positive elongation 
and optically negative character. The axial angle is moderate. 
The mineral is pleochroic: dark green parallel to the fibers 
(8 and y) and nearly colorless normal thereto («). The mean 
index of refraction is about 1.637 + 0.005 and the birefrin- 
gence is about 0.01.- The fibers are too small for a satisfactory 
optical study. A specimen of the mineral from the Park Regent 
mine, also on the Amethyst vein, showed essentially the same 
optical properties, but the indices of refraction are slightly 
higher (n = 1.643). A specimen from the Amethyst mine 
gave 6 = 1.638 + 0.003. 

A specimen from the Ridge mine is considerably paler in color, 
is less strongly pleochroic, is a little more coarsely crystalline, 
and has lower indices of refraction, but is otherwise similar. 
It is optically negative and has a moderate axial angle. X is 
normal to the fibers and plates and is very pale green; Z and Y 
are a somewhat darker olive-green. The refractive indices are: 
a = 1.595 + 0.005, y = 1.605 + 0.005. Another specimen from 
the Ridge mine consists of very minute fibers and has a mean 
index of refraction of about 1.585 + 0.005. A specimen from 
the Solomon mine is similar but its mean index of refraction is 
1.617 + 0.005. 

These data indicate a moderate range in the composition of 
the chlorite. The mineral from the Ridge-Solomon vein with 
its lower index of refraction is probably higher in Al,O; and 
lower in Fe,O; and higher in MgO and lower in FeO. It ap- 
proaches aphrosiderite or delessite in composition. The analysis 
of the gouge from the Solomon mine (analysis 4, table 2), which 
was made up largely of chlorite but contained some quartz and 








10 LARSEN AND STEIGER: MINERALOGIC NOTES 


chalky decomposed rhyolite with here and there a flake of seri- 
cite, confirms this conclusion. 

The thuringite from the Amethyst vein and the chlorite from 
the Ridge-Solomon vein are both fusible at about 4 and become 
magnetic on ignition. The thuringite decomposes in acid with 
imperfect gelatinization. 

A chemical analysis of thuringite from the Last Chance mine 
on the Amethyst vein, a few miles above Creede, is given in 
column 1 of table 2. The material analyzed contained a little 
admixed quartz. Other analyses of thuringite are given in 
columns 2 and 3 tor comparison, and in column 4 is given the 
analysis of the gouge from the Solomon mine, which, as already 


TABLE 2 


ANALYSES OF THURINGITE AND GOUGE 





1 2 





24.34 
16.46 
12.04 
28.89 
5.41 
None 
0.37 
tr. 
0.35 
9.19 
tr. 
tr. 
tr. 
tr. 
2.75 0.09 1.16 
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1. Thuringite from the Last Chance mine near Creede, Colorado. J. G. Fair- 
child, analyst. 

2. Thuringite, Harpers Ferry. J. L. Smith, analyst. From Dana’s System 
of Mineralogy, 6th edition, p. 657, analysis 5. 

3. Thuringite, Arkansas. J. L. Smith, analyst. From Dana’s System of 
Mineralogy, 6th edition, p. 657, analysis 7. 

4. Gouge made up largely of chlorite, from the Solomon mine near Creede, 
Colorado. J. G. Fairchild, analyst. , 
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mentioned, is made up largely of the chlorite of that vein but 
contains some quartz, some chalky decomposed rhyolite, and a 
few flakes of sericite. 

The three analyses of thuringite are very much alike, but the 
Creede mineral is lower in ferrous oxide and correspondingly 
higher in magnesia and manganous oxide; its somewhat higher 
content of silica may be due to admixed quartz. 


III. GRIFFITHITE, A NEW MEMBER OF THE CHLORITE GROUP 


Introduction. The authors have hesitated before proposing 
a new name for a member of the chlorite group, already over- 
burdened with names that have little significance and less place 
in a systematic scheme of classification. However, a chloritic 
mineral filling amygdaloidal cavities in a basalt collected by 
Mr. R. T. Hill from Cahuenga Pass, Griffith Park, Los Angeles, 
California, differs so greatly, both optically and chemically, 
from any of the chlorites previously described as to require a 
new name, and the name griffithite, from the locality, is pro- 
posed for the mineral. The amygdules of the basalt are up to 
an inch in largest dimension and comprise a considerable part 
of the rock; they are pure griffithite. 

Physical properties. The griffithite is dark-green in color, 
it has a hardness of about 1, is sectile, and has a specific gravity, 
as measured by the picnometer method, of 2.309. It is in basal 
plates and shreds, and some of the plates are a millimeter across. 
It has the usual cleavage of the chlorites. It fuses at about 4 
with intumescence to a black magnetic slag. 

Optical properties. It is optically negative and QV 1 varies from 
0° to 40°; X is normal to the cleavage. It has a strong bire- 
fringence and a rather strong pleochroism. The indices of 
refraction differ in different grains as much as 0. 01; they and 
the pleochroism are: 


a = 1.485 + 0.01; pale yellowish, 
8B = 1.569 = 0.005; olive-green, 
y = 1.572 + 0.005; brownish green. 
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Chemical properties. Griffithite gelatinizes with HCl. The 
material selected for the analyses showed under the microscope 
almost no impurities; its optical properties varied as indicated 
in the preceding description. The analysis by George Steiger 
is given in column 1 of table 3; the molecular ratios are given in 
column 2. 

TABLE 3. 


ANALYsIS AND Mo.LecuLaR Ratios oF GRIFFITHITE 




















The ratios lead to the formula 4(Mg,Fe,Ca)O.(Al,Fe).0s. 
5Si0,.7H,O for griffithite. Prof. F. W. Clarke has kindly pro- 
posed the formula H, R’’, R’’’s SisO1. + 5H,0, or 


Wis: =R”’H 

R'’<Si0, = R” H 
Si0, + 5H.0 

R'"<—Si0, = R” H 


SiO, — = H 





ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the editors. 
Each of the scientific bureaus in Washington has a representative authorized to 
forward such material to this journal and abstracts of official publications should 
be transmitted through the representative of the bureau in which they originate. 
The abstracts should conform in length and general style to those appearing in 
this issue. 


GEOPHYSICS.—Mechanics of the Panama Canal slides. G. F. 
Becker. U. 8. Geological Survey Professional Paper 98-N. Pp. 
253-261, with 3 figures. 1916. 

After describing the essential features of the breaks on the Culebra 
Cut the author points out that there is a limit to the depth of a vertical 
cut in an homogeneous isotropic mass, the upper surface of which is 
plane. This limit is that at which the pressure is sufficient to produce 
simple shear in the mass, and in a concluding note reasons are given for 
believing that 6 V 2 multiplied by the resistance to such shear is about 
equal to the ultimate strength under linear compression. The depth 
at which one-sided relief of pressure will produce simple shear is called 
Yi. 
It is shown that in such a bank the profile of a surface along which 
the mass is strained to the elastic limit must be a form of the elastic 
curve, the directrix of which lies at a depth y. 

The lowest or basal slide curve is one which intersects the horizontal 
bank at right angles. Examples are worked out for this and other 
cases. 

A complete analogy exists between the form of these curves and those 
which the surface of water assumes when it rises by capillarity between 
vertical, parallel glass plates. 

In view of these results the author discusses to some extent the for- 
mation of ruptures, the bulging of the canal bottom, and the effect 
upon pressure of the form of the banks. The paper includes a note 
on finite strains. G. F. B. 


PHYSICS.—The freezing point of mercury. R.M. WitHEetm: Bureau 
of Standards Scientific Paper No. 294. Pp. 6. 1916. 

The temperature at which mercury freezes is of importance in ther- 
mometry. It marks the lower limit to which mercurial thermometers 
may be used, and its location, at about —39°C., makes it of value as a 
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fixed point of the temperature scale below 0°C. This paper gives the 
result obtained and describes in detail the method used at the Bureau 
of Standards in making a redetermination of this constant. The 
temperature measurements were made by means of platinum resist- 
ance thermometers whose constants had been previously determined 
by calibration at 0°, 100°, and 444.6°C. (the boiling point of sulphur). 
All the evidence at present available indicates that, down to —40°C., 
the platinum resistance thermometer, calibrated as above, defines 
temperatures that are in agreement with those given by the standard 
gas thermometer. The value, —38.87°, obtained at the Bureau is in 
very good agreement with that found by Henning in 1913 at the 
Reichsanstalt, Germany. He also used platinum resistance ther- 
mometers and obtained —38.89°C. C. W. W. 


MAGNETISM.—The determination of the degree of uniformity of bars . 
for magnetic standards. RaymMonp L. SANForD. Bureau of Stand- 
ards Scientific Paper No. 295. Pp. 14. 1916. 

Magnetic standard bars are used for the calibration of permeameters 
and for the comparison of methods of magnetic testing. One requisite 
of such a bar is that it shall be magnetically uniform along its length. 
If this condition is not fulfilled, errors may arise which can not be 
calculated or eliminated from the measurements, and which may be of 
considerable magnitude. In this paper it is shown how the degree of 
magnetic uniformity of a bar may be determined from observations of 
the distribution of magnetic leakage along the length of the bar when 
it is magnetized between the poles of a suitable electromagnet. The 
degree of uniformity is indicated by the values of the rate of change of 
leakage along the length of the bar. Deviations of these values from 
a constant indicate the presence of non-uniformities. An increase in 
the value indicates a magnetically hard spot while a decrease indicates 
a soft spot. The method may also be applied to the examination of 
magnetic materials for mechanical inhomogeneities and for the detec- 
tion of flaws. R. L. S. 


GEOLOGY .—Lode mining in the Quartzburg and Grimes Pass porphyry 
belt, Boise Basin, Idaho. E. L. Jones, Jr. U. 8. Geological 
Survey Bulletin 640-E. Pp. 83-111, with lmap. 1916. 

The Boise Basin lies near the western edge of the irregular moun- 
tainous area between the Salmon and Snake rivers in Idaho. The 
basin structure is ascribed to the sinking of a fault block approxi- 





ABSTRACTS: ENGINEERING 15 


mately 15 miles long and 12 miles wide. The Basin is underlain domi- 
nantly by the granite of the great Idaho batholith, which is believed 
to be of late Cretaceous or early Tertiary age. During Tertiary time 
most of the Basin was occupied by a lake, and deposits of clay, sand, 
and gravel accumulated. Lava flows were erupted during and after 
the deposition of the sediments. 

Since the discovery of gold in 1862, Boise Basin has produced over 
$53,000,000 in precious metals. Of this amount the greater part was 
obtained from placers, but since the depletion of the gravels the lode 
deposits have been receiving more aitention. The placer gold was 
derived from the disintegration of veins that occur in a belt of porphyr- 
itic dike rocks and in zones of shearing in the granite. The lodes 
now being worked are chiefly valuable for their gold and silver content, 
but with improved milling methods lead, copper, and zine will probably 
add materially to the output. Monazite occurs abundantly in the 
placers but is not utilized. An unidentified radium-bearing mineral 
was found in placer gravels at one locality. E. L. J., JR. 


GEOLOGY.—Tin ore in northern Lander County, Nevada. ADOLPH 
Knorr. U. 8. Geological Survey Bulletin 640-G. Pp. 125-138. 
1916. 

Tin ore has recently been found in northern Lander County, Ne- 
vada. The stanniferous mineral is exclusively wood tin, a form of 
stannic oxide concentrically banded like exogenous wood. It occurs 
in narrow veinlets traversing a series of rhyolite flows of middle Ter- 
tiary age; in places the veinlets are sufficiently closely spaced to form 
low grade lodes, but because of the small amount of development 
work so far done not much is known of the persistence and tenor of 
these lodes. The minerals associated with the wood tin are specular 
hematite, lussatite (a fibrous form of silica resembling chalcedony), 
chalcedony, tridymite, and opal. The deposits resemble closely those 
of the Mexican states of Durango, Zacatecas, and Guanajuato, but the 
association of wood tin with abundant tridymite and lussatite appears 
to be distinctive of the Nevada occurrence. A. K. 


ENGINEERING.—Colorado River and its utilization. E. C. LaRvur. 
U. 8. Geoiogical Survey Water Supply Paper 395. Pp. 231, with 

25 plates and 5 figures. 1916. 
The region traversed by the Colorado and its tributaries is one of 
great interest in every respect. Various government bureaus have 
investigated certain questions pertaining to the water resources of 
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the basin, much exploratory work has been done under private aus- 
pices, irrigation and power projects have been examined, railroad 
routes have been surveyed, and the Grand Canyon has been traversed 
by several persons and parties since Major Powell made the pioneer 
trips in 1869 and 1872. 

The information relating to the water resources that has been col- 
lected by many agencies has never been brought together so that a 
broad view of the possible utilization of the whole river could be ob- 
tained. The present report attempts the pioneer work of assembling 
the principal facts relating to the subject, and especially of studying 
the possibility of controlling the flow of the whole river by means of 
storage reservoirs, in order to avoid further danger of overflow to the 
Salton Sink and to render available for profitable use the enormous 
quantity of water that now flows unused and largely unusable to the 
Gulf of California in the form of floods. B. D. W. 


TECHNOLOGY.—Durability of stucco and plaster construction. R. J. 
Wica, J. C. Pearson, and W. E. Emuiry. Bureau of Standards 
Technologic Paper No. 70. Pp. 72. 1916.: 

In 1915 the Bureau of Standards in cooperation with a committee 
which includes representatives from the Supervising Architect’s Office 
of the Treasury Department, the American Concrete Institute, and 
three contracting plasterers of wide experience and from as many 
large cities, as well as representatives from the industries, undertook a 
comprehensive investigation of stucco construction. On the Bureau’s 
grounds was erected a test structure containing 56 experimental stucco 
panels, each approximately 15 feet long and 10 feet high. These 
panels, which were completed in November, 1915, represent practi- 
cally all of the common types of stucco construction, a variety of mix- 
tures being used on metal lath, wood lath, hollow tile, brick, concrete 
block, plaster board, gypsum block, and concrete bases. 

In April, 1916, a careful inspection of the condition of the panels 
was made, and the present progress report and full description of the 
test structure was prepared. Only 2 of the 56 panels were entirely 
free from cracks six months after the panels were erected, and a num- 
ber of them were in very poor condition. On the other hand, about 
40 per cent of the panels were rated as satisfactory. It should be 
mentioned that the smooth type of finish employed is well adapted 
to the bringing out of the small defects, such as cracks, blotches, uneven 
texture, etc. Further experimental work is needed before general con- 
clusions can be drawn. R. J. W. 





PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


The 777th meeting was held on October 28, 1916, at the Cosmos 
Club. President Briaes in the chair; 50 persons present. The min- 
utes of the 776th meeting were read in abstract and approved. The 
Chair informed the meeting of the death on the morning of October 
28, 1916, of Mr. CLEVELAND ABBE, a charter member of the Society. 

Mr. A. H. Taytor presented an illustrated paper embodying the 
results of an investigation in collaboration with Messrs. E. C. Crit- 
TENDEN and F. K. RicntmyER on A normal eye for the photometry of 
lights of different color. Individuals in general differ in their judgment 
of the relative brightness of lights which differ in color. Consequently, 
in order to assign definite values to such lights it is necessary to es- 
tablish some common basis of comparison and to provide means for 
reducing to this common basis the results obtained by different ob- 
servers. For measurements of incandescent lamps it has been pro- 
posed to test observers by having them determine the relative trans- 
missions of a reddish-yellow (potassium bichromate) solution and a 
blue-green (copper sulphate) solution. This paper is a report of a 
trial of this method. For large color differences a flicker photometer 
must be used, and the size and brightness of the photometric field 
must be specified, to make the results definite. The conclusion 
reached was that the method proposed does give a practical means of 
establishing a normal eye and of reducing to the normal value the 
results obtained by any group of observers. 

The paper was discussed by Mr. Mimpp.iexaurr, who referred to 
the intercomparisons at various laboratories of a series of glasses for 
the purpose of establishing a basis for the calibration of other color 
screens. The use of the flicker photometer necessitates no change in the 
photometric standards already adopted by the Bureau of Standards. 

Mr. W. W. Cosientz then spoke on The relative sensibility of the 
average eye to lights of different colors, giving the results of an investi- 
gation by himself and Mr. W. B. Emerson. The paper was illustrated 
by lantern slides. In the present investigation the methods were 
practically the same as those used by previous experimenters. In the 
visual measurements, the spectral light was compared with a stand- 
ard white light by means of a flicker photometer, also by an equality- 
of-brightness photometer. The source of white light was a standard- 
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ized vacuum tungsten lamp. A cylindrical acetylene flame was used 
as a source of spectral light. The distribution of energy in the spec- 
trum of the acetylene flame was determined with great care, in view 
of the fact that the disagreements in previous work seemed to be due, 
in part, to uncertainties in radiometrically evaluating the light stimu- 
lus. Sensibility curves were obtained for 130 persons, of which num- 
ber 5 were color-blind. The visibility curve of the average normal 
eye, using 125 observers, was found to be wider than previously ob- 
served. These data, obtained by the use of a flicker photometer, were 
given. Only a few observers were able to make accurate settings with 
the equality-of-brightness photometer. 

As was to be expected, the visibility curves of no two persons appear 
to be exactly alike. When a visibility curve does not coincide with 
the average there is usually a marked departure from the average visi- 
bility in a given spectral region. This gives rise to (1) wide visibility 
curves with the maximum shifted toward the red, i.e., “red sensitive,” 
(2) narrow curves with a sharp maximum in the green, and (3) curves 
with the maximum shifted toward the violet. The data available 
indicate that among a group of persons having normal color vision 
about 20 per cent are (1) red sensitive, (2) blue sensitive, or (3) 
average, while in 10 per cent of the cases examined the color sensi- 
bility falls below the average (1) in the red or (2) in the blue or (3) falls 
below the average in both the red and the blue, thus giving rise to an 
apparently high sensitivity in the green. One person in 20 has a very 
wide visibility curve, while 4 per cent are color-blind, i.e., they confuse 
colors. The point of maximum sensibility was found to be very dif- 
ferent for different observers; for the 125 persons the mean maximum 
is at Am = 0.55764. The curve of average visibility, when corrected 
for the selective transmission of the ocular media, including the yellow 
spot, is very symmetrical. 

An empirical equation of the visibility curve determined was given. 
Using this visibility equation and Planck’s equation of black-body ra- 
diations, calculations were given of the luminous energy emitted by a 
black body at various temperatures; also the luminous efficiency, the 
Crova wave-length, and the mechanical equivalent of light. Using 
the recent measurements of the brightness of a black body, as deter- 
mined by Hyde, Cady, and Forsythe, and the most probable values 
of the radiation constants (C2 = 14,350, ¢ = 5.7) the value is 1 lumen 
= 0.00161 watt of luminous flux; or 1 watt (of radiation of maximum 
visibility) = 621 lumens = 49.5 candles. The direct determination of 
613.5 lumens of green mercury radiation, \ = 0.54614, (made by 
Ives, Coblentz, and Kingsbury, using 61 observers) when corrected 
for visibility V (at \ = 0.5461 w) = 0.985 V,, gives 622.8 lumens per 
watt, in good agreement with the present determination. 

Discussion. Mr. Emerson emphasized the importance of taking 
the last observations; if only the first 40 had been used the curves would 
have been shifted. Mr. Wurire asked whether the two eyes of an ob- 
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server could always be considered alike. Mr. CosBLentz stated there 
was no great reason for testing the possible difference between the 
eyes of the observer. Mr. Swann referred to the limit of sensitivity 
of the human eye. Mr. WeENN=R noted that the visibility curve, as 
measured, depends on many things. What difference would there be 
by using equal-energy spectrum or equal light throughout spectrum? 
Mr. Cosientz thought that any difference would depend upon the 
stimulus started with. Mr. Taytor stated that it was very interesting 
to note the efficiency of ordinary illuminants. Mr. Wetts referred 
to the practical application to photometry. 

Informal communications. Mr. W. F. G. Swann presented an in- 
formal communication, On the absorption of energy by an electron. In 
order that an electron may absorb an appreciable amount of energy 
from a wave falling upon it, it is frequently considered that the energy 
of the wave must be concentrated in a filamentary manner, the idea 
being that the electron can only take energy from a cross section of 
the advancing wave comparable with the cross section of the electron. 
That such an assumption is necessary has never appeared very con- 
clusive to the author, and the object of this work is to point out that 
if the difficulty of an electron’s absorbing energy from a cross section of 
the wave, large compared with its own cross section, be admitted, we 
must confront this same difficulty in problems of much simpler nature 
than those which are generally quoted as the problems which give 
rise to the difficulty. Thus, suppose an electron to be placed in a uni- 
form field X of magnitude 1 volt per cm. The work done on it by 
the time it has moved a distance z is Xex. If we calculate the volume 
W of the original field which would contain energy equal to this amount, 


2 
remembering that the energy density is nan we readily find W = 


Srexc? 

Y~ 
of 1 volt per cm., it will have absorbed energy equivalent to that con- 
tained in a volume of the original field equal to 18 X 10-* cc., or in 
a sphere whose radius is about 3 X 10-* cm. or 3 X 10"° times the ra- 
dius of an electron. 


Thus by the time the electron has moved 0.05 cm. in a field 


The 778th meeting was held on November 11, 1916, at the Cosmos 
Ciub. President Briggs in the chair; 42 persons present. The min- 
utes of the 777th meeting were read in abstract and approved. 

Mr. G. K. Buregss presented a communication, illustrated with 
lantern slides, on The resistivity and thermoelectric properties of pure 
tron. There were described the apparatus and experimental methods 
used and results obtained in exact medsurements of the resistance and 
the true thermoelectric power of pure iron over the temperature range 
0° to 1000°C. Both series of measurements were taken in vacuo at 
2° intervals using iron 99.968 pure. The characteristics of the trans- 
formations A: at 768° and A; at about 910°C. and the lack of other 
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ized vacuum tungsten lamp. A cylindrical acetylene flame was used 
as a source of spectral light. The distribution of energy in the spec- 
trum of the acetylene flame was determined with great care, in view 
of the fact that the disagreements in previous work seemed to be due, 
in part, to uncertainties in radiometrically evaluating the light stimu- 
lus. Sensibility curves were obtained for 130 persons, of which num- 
ber 5 were color-blind. The visibility curve of the average normal 
eye, using 125 observers, was found to be wider than previously ob- 
served. These data, obtained by the use of a flicker photometer, were 
given. Only a few observers were able to make accurate settings with 
the equality-of-brightness photometer. 

As was to be expected, the visibility curves of no two persons appear 
to be exactly alike. When a visibility curve does not coincide with 
the average there is usually a marked departure from the average visi- 
bility in a given spectral region. This gives rise to (1) wide visibility 
curves with the maximum shifted toward the red, i.e., “red sensitive,” 
(2) narrow curves with a sharp maximum in the green, and (3) curves 
with the maximum shifted toward the violet. The data available 
indicate that among a group of persons having normal color vision 
about 20 per cent are (1) red sensitive, (2) blue sensitive, or (3) 
average, while in 10 per cent of the cases examined the color sensi- 
bility falls below the average (1) in the red or (2) in the blue or (3) falls 
below the average in both the red and the blue, thus giving rise to an 
apparently high sensitivity in the green. One person in 20 has a very 
wide visibility curve, while 4 per cent are color-blind, i.e., they confuse 
colors. The point of maximum sensibility was found to be very dif- 
ferent for different observers; for the 125 persons the mean maximum 
is at Xm = 0.5576 4. The curve of average visibility, when corrected 
for the selective transmission of the ocular media, including the yellow 
spot, is very symmetrical. 

An empirical equation of the visibility curve determined was given. 
Using this visibility equation and Planck’s equation of black-body ra- 
diations, calculations were given of the luminous energy emitted by a 
black body at various temperatures; also the luminous efficiency, the 
Crova wave-length, and the mechanical equivalent of light. Using 
the recent measurements of the brightness of a black body, as deter- 
mined by Hyde, Cady, and Forsythe, and the most probable values 
of the radiation constants (C2 = 14,350, o = 5.7) the value is 1 lumen 
= 0.00161 watt of luminous flux; or 1 watt (of radiation of maximum 
visibility) = 621 lumens = 49.5 candles. The direct determination of 
613.5 lumens of green mercury radiation, \ = 0.54614, (made by 
Ives, Coblentz, and Kingsbury, using 61 observers) when corrected 
for visibility V (at \ = 0.5461 u) = 0.985 V,, gives 622.8 lumens per 
watt, in good agreement with the present determination. 

Discussion. Mr. Emerson emphasized the importance of taking 
the last observations; if only the first 40 had been used the curves would 
have been shifted. Mr. Wuire asked whether the two eyes of an ob- 
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server could always be considered alike. Mr. Cosixntz stated there 
was no great reason for testing the possible difference between the 
eyes of the observer. Mr. Swann referred to the limit of sensitivity 
of the human eye. Mr. WENNER noted that the visibility curve, as 
measured, depends on many things. What difference would there be 
by using ‘equal-energy spectrum or equal light throughout spectrum? 
Mr. Cosientz thought that any difference would depend upon the 
stimulus started with. Mr. Taytor stated that it was very interesting 
to note the efficiency of ordinary illuminants. Mr. We tts referred 
to the practical application to photometry. 

Informal communications. Mr. W. F. G. Swann presented an in- 
formal communication, On the absorption of energy by an electron. In 
order that an electron may absorb an appreciable amount of energy 
from a wave falling upon it, it is frequently considered that the energy 
of the wave must be concentrated in a filamentary manner, the idea 
being that the electron can only take energy from a cross section of 
the advancing wave comparable with the cross section of the electron. 
That such an assumption is necessary has never appeared very con- 
clusive to the author, and the object of this work is to point out that 
if the difficulty of an electron’s absorbing energy from a cross section of 
the wave, large compared with its own cross section, be admitted, we 
must confront this same difficulty in problems of much simpler nature 
than those which are generally quoted as the problems which give 
rise to the difficulty. Thus, suppose an electron to be placed in a uni- 
form field X of magnitude 1 volt per cm. The work done on it by 
the time it has moved a distance z is Xex. If we calculate the volume 
W of the original field which would contain energy equal to this amount, 


2 
remembering that the energy density is ran we readily find W = 


Srexc? 

Y~ 
of 1 volt per cm., it will have absorbed energy equivalent to that con- 
tained in a volume of the original field equal to 18 X 10-* cc., or in 
a sphere whose radius is about 3 X 10-* cm. or 3 X 10"° times the ra- 
dius of an electron. 


Thus by the time the electron has moved 0.05 cm. in a field 


The 778th meeting was held on November 11, 1916, at the Cosmos 
Club. President Briggs in the chair; 42 persons present. The min- 
utes of the 777th meeting were read in abstract and approved. 

Mr. G. K. Bureess presented a communication, illustrated with 
lantern slides, on The resistivity and thermoelectric properties of pure 
tron. There were described the apparatus and experimental methods 
used and results obtained in exact measurements of the resistance and 
the true thermoelectric power of pure iron over the temperature range 
0° to 1000°C. Both series of measurements were taken in vacuo at 
2° intervals using iron 99.968 pure. The characteristics of the trans- 
formations A: at 768° and A; at about 910°C. and the lack of other 
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transformations were demonstrated. These experiments are de- 
scribed at length in the following: Bureau of Standards Scientific 
Paper No. 236 (Burgess and Kellberg on Electrical Resistance) and 
No. 296 (Burgess and Scott on Thermoelectric Power) also in abstract 
in this JourNnat (6:650. 1916). 

Discussion. Mr. L. J. Brieas asked what method was used to get 
the iron pure from the electrode. Mr. Burcrss stated that after 
prying off the iron from the electrode it was melted in a crucible of 
magnesia and then drawn out after melting in vacuo; the stock of pure 
iron is kept in a vacuum. Mr. Wuite spoke of the difficulty of ob- 
taining homogeneous iron and asked whether the iron used was thermo- 
electrically homogeneous. Mr. Wriaur referred to recent experiments 
at the laboratory of the General Electric Company in which the analy- 
sis of the structure of iron was made by the use of X-rays, and dis- 
cussed the crystalline structure of silicon-iron and electrolytic iron. 

By invitation Mr. L. H. Apams then gave an illustrated communi- 
cation on The effect of positive and of negative pressures on the resist- 
ance of metals. The effect of pressure on the resistance of metals was 
first noticed by Chwolson. His work and that of Lussana and others 
were briefly reviewed, and a short account was given of the various 
attempts that have been made, notably by Koenigsburg and by Griin- 
eisen, to place the variation of electrical resistance with pressure 
upon a theoretical basis. Pure hydrostatic pressure apparently al- 
ways decreases the resistance of pure metals by an amount which 
varies from about 1 to 30 parts per million per atmosphere. Many 
alloys, however, exhibit a positive pressure coefficient of resistance. 
The change in resistance of metals under pressure finds an important 
practical application in the measurement of very high pressures. 
Pressure gauges may be constructed of a coil of manganin or of “therlo” 
wire with an appropriate method for measuring small changes of re- 
sistance. Such gauges show no hysteresis and there is apparently no 
upper limit of pressure to which they may be used. Changes in re- 
sistance are also observed when tensile stresses are applied to metallic 
wires. Results were shown for the metals copper, platinum, silver, 
and “‘therlo.”” Now, since a tensile stress may be resolved into a 
negative hydrostatic pressure and two sets of shearing stresses, and 
since, moreover, preliminary experiments showed that shearing 
stresses produced no changes in the resistance (at least none greater 
than 10-* per kg./cm.’), it would seem reasonable that there should 
be a simple relation between the two coefficients of resistance—hy- 
drostatig and tensile—provided only that each coefficient be properly 
corrected for the known elastic deformation. Results for four metals, 
however, failed to confirm this supposition. But it is worthy of men- 
tion that the corrected tension coefficients are always less and always 
opposite in sign to the corrected hydrostatic coefficients. 

Discussion. Mr. Hersey asked whether the change of resistance 
on stretching was permanent. Mr. Swann asked whether any meas- 
urements had been made in the plane of torsion. Mr. Dickinson 
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spoke of the behavior of platinum resistance-thermometers under 
strain. Mr. Buregss referred to the possible change of state of cop- 
per under pressure. Mr. Wuirte spoke of the theoretical considerations 
involved. Messrs. Hersey and Swann considered the application 
of the recent theory of electrical conduction to the results. Mr. 
WENNER stated that the temperature coefficient of coils wound under 
tension at the Bureau of Standards was generally found different from 
that of the wire before winding; he noted also that the diagram shown 
by Mr. Adams for copper is very similar to that obtained for silver at 
the Bureau. The chair expressed to Mr. Adams the thanks of the 
Society for the interesting communication. 

Mr. F. WENNER then reported on a research made in collaboration 
with Mr. C. F. Hanson in a paper entitled The experimental basis for 
Ohm’s law. Some of the experiments which led to the establishment 
of Ohm’s law were discussed and also some of those which were made 
for the purpose of testing the law. It was pointed out that the ex- 
perimental tests are not so conclusive as has generally been supposed 
and that consequently a further consideration of the matter is de- 
sirable. Using one of the methods devised by Maxwell, results concor- 
dant to about 1 part in 10° were obtained—about five times the accu- 
racy obtained by Chrystal working under Maxwell’s direction. A new 
method was devised, making use of a combination of a direct and two 
alternating currents, one with a frequency nearly but not exactly twice 
that of the other. The maximum value of the resulting, rapidly 
pulsating current changes in a slow cycle between definite limits, while 
the average and root mean square values may remain constant. The 
changing of the maximum value of the current independent of the 
average value would give changes in the average value of the poten- 
tial drop, unless the potential drop were strictly proportional to the cur- 
rent; while keeping the root mean square value of the current con- 
stant eliminates the disturbances which would result from a slow 
cyclic change in the heating. Only preliminary measurements have 
been made, but these give results concordant to about 1 part in 10°. 
In no case has a definite departure from proportionality between 
current and potential drop been observed. 


The 779th meeting was held on November 25, 1916, at the Cosmos 
Club. President Brices in the chair; 38 persons present. The min- 
utes of the 778th meeting were read in abstract and approved. 

Mr. W. P. Wuirte gave a paper, illustrated with lantern slides, on 
Specific heats at high temperatures. Platinum and certain silicon com- 
pounds were investigated. The charges were heated, usually in elec- 
tric heaters, and dropped into water in a calorimeter, so that the 
heat determination was made at ordinary temperatures under favorable 
conditions. The high temperature measurements in the furnace, the 
most critical part of the determinations, were made quite satisfactorily, 
first, by means of regulators which held the furnace temperature con- 
stant; second, by measuring temperature at the center of the charge 
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and by keeping the furnace temperature reasonably uniform by means 
of platinum-faced partitions and a suitable arrangement of the furnace 
winding. Duplicate results seldom differed as much as 0.001. Sys- 
tematic errors in calorimetry are usually much larger than the acci- 
dental, but numerous and varied intercomparisons seem to indicate that 
in this case there were few errors of any sort greater than 0.0015. The 
specific heats at high temperatures show in general a curvature con- 
cave to the z-axis, which is merely the upper part of an S-shaped 
curve characteristic of these as of all substances and explainable on the 
basis of the quantum hypothesis. Accepting that explanation, these 
curves show that the silica and silicon compounds investigated have 
atomic vibration periods of high frequencies comparable with those 
characteristic of the atoms of the diamond, whose specific heat curve 
is similar. These vibration frequencies are due to the oxygen in the 
compounds and are characteristic of oxygen compounds generally. 
Platinum shows an altogether different curvature at ordinary tem- 
peratures. The relation between the specific heats of the various 
substances when crystalline and when in the form of glass showed 
marked differences. There was also a tendency for the specific heat 
of the glass to increase 10 per cent or more at some rather high tem- 
perature; this as yet remains unexplained. Two definite kinds of in- 
version or transformation in the solid state were demonstrated, char- 
acterized by the presence in one case and the absence in the other of 
large variations in the specific heat below and at the temperature of 
inversion. 

Discussion. Mr. Swann noted that the agreement of the specific 
heats fitted in well with the quantum theory. Mr. Sosman referred 
to the different slopes of the heat curves for polymorphic substances 
and cited in particular the three forms of quartz; the question whether 
the cause is of atomic or molecular nature is an open one. Mr. L. J. 
Briaes spoke of the atomic heat of platinum at the higher tempera- 
tures. 

Mr. N. 8. OsBorne then presented an illustrated communication on 
A calorimeter for the determination of latent and specific heats of fluids. 
The principle of the unstirred or “aneroid’” type of calorimeter has 
been embodied in an instrument especially designed for determinations 
of the specific heat and latent heat of vaporization of several sub- 
stances in general use as refrigerating media. Heat developed elec- 
trically in a coil located in the central axis of the cylindrical shell com- 
prising the calorimeter is distributed by conduction to the calorimeter 
and contents whose initial and final temperatures are measured, when 
in thermal equilibrium, by a platinum resistance thermometer. Heat 
from other sources is excluded by enveloping the calorimeter with 
a metal jacket, separated by an air space, and keeping this jacket dur- 
ing measurements at the same temperature as the calorimeter surface, 
using multiple thermocouples to indicate this equality. The measured 
heat added is used either to change the temperature of the contents 
or to evaporate a portion of the contents withdrawn as superheated 
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vapor; in the first case the specific heat is determined and in the sec- 
ond the latent heat of vaporization, when proper corrections are 
made. The unique features of this instrument are: 

1. Central location of the heater and thermometer. 

2. Distribution of metal connections between calorimeter and 
jacket to minimize errors from lead conduction. 

3. Provision of a device for rapid cooling of the calorimeter. This 
consists of a copper ring which can be moved within the jacket so as 
to short-circuit thermally the insulating air space and permit the 
escape of heat to the cooled jacket. 

4. Surface temperature equalizer for rendering the annulment of 
thermal leakage independent of thermal irregularities in the interior 
of the calorimeter. Measurements were made in the range of tem- 
perature from — 40°C. to + 40°C. of (a) the specific heat of liquid 
ammonia by two methods, one under saturation conditions, the other at 
constant pressure; (b) the latent heat of vaporization of ammonia; and 
(c) the latent heat of compression of liquid ammonia. 

Discussion. Mr. Wuite thought the aneroid calorimeter a great 
advance in calorimetry. He discussed also the relative advantages of 
large and small calorimeters; a small instrument is to be preferred, 
provided proper care be used in the details of construction. Mr. 
Swann spoke of some experiences indicating the advantage of the 
aneroid type of instrument over the stirred-liquid type. 

Informal communications. Mr. M. D. Hersry presented as an in- 
formal communication a list of theorems relative to the errors of phy- 
sical measurements, which he has gradually developed during the 
past six years as a by-product of other work. There are five theo- 
rems relating to apparatus, two to observations, and seven to com- 
putations. The manuscript notes, such as they are, are available to 
any individual interested. Fragments of this work already published 
are to be found in the Journ. Wash. Acad. Sci., 1: 187, 1911; 3: 296, 
1913; 6: 620, 1916; and in the B. A. Rep., Birmingham, 399, 1913. 

Mr. Wuite spoke informally on the swelling and splitting, because 
of amalgamation by mercury, of the platinum element of a thermostat 
that had been stored away for two or three years. Mr. WENNER 
remarked that he had many times noted similar effects. 

Mr. Humpureys read a humorous poem giving a soldier’s opinion 
of the climate of the Rio Grande. 


The 46th annual meeting (780th regular meeting) was held on De- 
cember 9, 1916 in the assembly hall of the Cosmos Club. President 
Briees and President-elect BuckineHam in the chair; 34 persons 
present. The minutes of the 45th annual meeting were read. 

The report of the Secretaries was read by Mr. Acnew. Three 
members, viz., Messrs. CLEVELAND ABBE, Henry H. Barss, and 
F. B. McGutre, died during the year; 14 new members were elected; 
8 members were transferred to the absent list; 2 members resigned; 
and 1 member was dropped. The present active membership is 149. 
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Sixteen regular meetings have been held. In accordance with the 
recommendation made at the 45th annual meeting, the General Com- 
mittee amended the By-Laws of the Committee by establishing a 
class of life membership to include all members who have maintained 
an active membership in the Society for 40 years. Messrs. CLEVE- 
LAND ABBE, F’. W. CLARKE, Wm. H. Datu, and G. K. GruBEert became 
life members under this amendment. The report was ordered ac- 
cepted and placed on file. 

The Treasurer’s report through December 6, 1916, was read by 
Mr. Sosman. The total receipts for the year, including cash balance 
of $109.72, were $3,234.83; the total expenditures for the year were 
$2,791.17; cash balance on December 6, 1916, $443.66. The total 
par value of the investments now held by the Society is $12,000. The 
report of the Auditing Committee consisting of Messrs. MUELLER, 
STrttMAN, and HosterrerR was read by Mr. Mugiuer. This Com- 
mittee reported the statements in the Treasurer’s report had been 
found correct. The report was ordered accepted. The Treasurer’s 
report was then ordered accepted and placed on file. 

Messrs. FeRNER and RoTHERMEL were appointed tellers. The fol- 
lowing officers were duly elected for the ensuing year: President: E. 
BuckinGcHaM; Vice-Presidents: G. K. Burerss, W. J. HumMpHreys, 
R. B. Sosman, Wm. Bowte; Treasurer: E. F. MuEewuer; Secretaries: 
P. G. Acnew, D. H. Sweet; General Committee: H. L. Curtis, N. E. 
Dorsey, R. L. Farts, E. G. Fiscner, J. A. Fuemine, D. L. Hazarp, 
W. F. G. Swann, W. P. Wuire, F. E. Wricur. 

An unanimous vote of thanks was extended to the retiring Treas- 
urer and Secretary for their efficient services to the Society. The 
rough minutes of the meeting were read and approved. 

J. A. Fuemina, Secretary. 


THE BIOLOGICAL SOCIETY OF WASHINGTON 


The 558th meeting of the Biological Society of Washington was 
held in the Assembly Hall of the Cosmos Club, Saturday, October 21, 
1916; called to order at 8.15 by President Hay with 50 persons in 
attendance. 

The President announced the death of Prof. F. E. L. Brau, a mem- 
ber of the Society distinguished for his work in economic ornithology. 

On recommendation of the Council Mrs. Etta M. Eniows was 
elected to active membership. 

Under the heading Brief Notes and Exhibition of Specimens the 
following informal communications were presented. 

Mr. A. L. QuatnTANCE called attention to a new peach pest related 
to the codling moth, lately found in the District of Columbia and 
immediate vicinity. These remarks were illustrated by lantern views 
of the insect and its work. 

Dr. C. W. Stitzs commented on zoological nomenclature and gave 
notice that it was the intention to set aside the rules of strict priority 
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with reference to Holothuria and Physalia and to use these terms for 
the animals to which they are currently applied in the usual text 
books. Dr. Stiles also commented on recent cases in which trichina 
had figured in certain lawsuits, and expressed the view that with the 
purchase of meat products went the requirement that the product 
should be properly cared for and that in the case of pork this care 
required cooking before consumption; it was somewhat unfair to hold 
the seller of trichinous meat entirely responsible. 

Dr. L. O. Howarp cited an instance in which a cockroach was fig- 
uring in a lawsuit. A man was suing a Texas railroad for damages 
on the ground that typhoid fever had been contracted through his 
drinking pop which had been contaminated by a cockroach, which had 
apparently been in the bottle before the man drank the pop purchased 
on the common carrier. 

The regular program consisted of an illustrated lecture by Dr. PauL 
Bartscu: Mollusk collecting in the Philippines. Dr. Bartsch reviewed 
the work of previous collectors and gave an account of his own collect- 
ing expedition, describing the methods and apparatus used. He spoke 
of mollusks as a source of food for the natives, and of their method of 
gathering them, and called attention to the variations cf these ani- 
mals as found on different islands. He showed also the necessity of 
exact locality determinations on specimens, and discussed the geo- 
graphic distribution of the Philippine molluscan fauna, pointing out 
its possible origin from other islands or land masses. The lecture 
covered not only the land mollusks but the marine forms as well. 


The 559th meeting of the Society was held in the Assembly Hall 
of the Cosmos Club, Saturday, November 4, 1916; called to order at 
8 p.m. by President Hay with sixty persons present. 

On recommendation of the Council the following persons were 
elected to active membership: WiLu1aAM B. BELL, Biological Survey; 
Francis Harper, Biological Survey; H. E. AnrHony, American Mu- 
seum of Natural History; and A. B. Howe tt, Covina, California. 

The President announced the death of Dr. E. A. Mearns, a mem- 
ber of the Council of the Society and distinguished for his work on 
birds, mammals, and other branches of natural history. 

Under the heading Brief Notes and Exhibition of Specimens, Dr. 
R. W. SxHureipt exhibited a specimen of the Japanese giant sala- 
mander and made some remarks on its habits and habitat. 

The regular program consisted of four papers as follows: 

R. H. Hurcutson: A review of recent work on the house-fly. This 
paper was restricted to a discussion of recent studies on the preovi- 
position period, the range of flight, and the question of the overwinter- 
ing of the house-fly. The remarks on the preoviposition period sum- 
marized a recent bulletin of the Department of Agriculture on this 
subject (Bulletin 345). In discussing the range of flight, attention 
was directed to the fact that up to 1914 the longest recorded flight was 
1700 yards. During the season of 1915 experiments were carried out 
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in a suburban locality near Washington by Max Kisliuk, Jr., under 
the direction of the writer. In these, several records of from 1800 to 
2175 yards were obtained. These were compared with the records 
obtained by R. H. Parker during the same season at Miles City, Mon-- 
tana; his longest record was 3500 yards. The question of how the 
house-fly overwinters in this latitude was said to be still undecided. 
It was pointed out that flies were not killed by the first heavy frost, 
as has often been stated; and that, in fact, a large percentage revived after 
several nights’ exposure to minimum temperatures of 25°F. They 
are killed by temperatures of 15°F. Flies were found emerging up 
to the first week in December, and these late forms were found in 
heated buildings until the end of January. None were again seen 
till April 27. Other observations were cited as indicating that flies 
do not overwinter in the adult state; but, on the other hand, a long 
series of experiments and observations failed to give any positive 
evidence that they overwinter in the larval or pupal state. 

W. Dwicut Pierce: Recent spread of the cotton boll weevil. A brief 
history of the movement of this pest through the United States sug- 
gests, from a study of specimens collected in all parts of the infested 
regions of North America, that there are three lines of dispersion. It 
seems probable that the boll weevil originated in Guatemala or some 
other portion of Central America and that the most typical strain 
migrated northward through the mountains of Mexico into Arizona, 
where it is now found as a native species on the wild cotton-like plant 
Thurberia thespesioides. The main migration was along the Gulf 
Coast, through the cultivated cotton regions, into the United States. 
The third line of dispersion was through Yucatan, across the Gulf, 
to Cuba. Specimens collected at the three termini of these dispersions 
appear to be very distinct varieties. That variety which is found on 
cultivated cotton in the United States is the smallest found and the 
most variable. The movement of the weevil is controlled by the 
amount of food supply, which regulates the time and distance of nat- 
ural movement by winds and floods, and by artificial agencies. The 
most interesting development of the present year is the extension of 
the weevil to the northern limits of cotton growth in Oklahoma and 
Arkansas into central Tennessee, eastward to the Atlantic Ocean south 
of Savannah, and the infestation of practically all the cotton region of 
Florida. The only Sea Island cotton section now not infected is that 
of South Carolina. 

E. R. Sasscer: Remarks on entomological inspection and disinfec- 
tion of products offered for entry into the United States. A brief review 
of the Plant Quarantine Act of 1912 was given, pointing out the 
principal features of the Act as relating to the control of stock entering 
the States, and what is required of the broker, the nurseryman, or 
other party importing plants or plant products. The quarantines re- 
lating to insects were referred to, and lantern slides of a number of 
these quarantined insects and others collected by inspectors were 
shown. Brief mention was made of the method of examining nursery 
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stock in the District of Columbia, and it was shown that such stock 
was divided naturally into (1) commercial material, including plants 
and plant products received by florists, department stores, and pri- 
vate individuals; and (2) Departmental material, including plants and 
plant products introduced by the various offices of the Department of 
Agriculture, more particularly the Office of Foreign Seed and Plant In- 
troduction. Some time was devoted to discussing the new method of 
disinfecting cotton, and lantern slides were shown exhibiting the plants 
which are now operating in Boston, Mass., Brooklyn, N. Y., Newark, 
N. J., and Oakland, Cal. 

H. S. Barser: An outline of the glow-worms of the American family 
Phongodidae. 


The 560th meeting of the Biological Society of Washington was 
held in the Assembly Hall of the Cosmos Club, Saturday, November 
. 16, 1916; called to order by President Hay at 8 p.m. with 86 persons 
in attendance. 

On recommendation of the Council, Irwin HorrMann was elected 
to active membership. 

Under the heading, Brief Notes and Exhibition of Specimens, Dr. 
O. P. Hay exhibited one of the cervical vertebrae of a deer from a 
deposit in Florida. He called attention to the fact that the remains 
of Florida deer have usually been referred to the existing species, 
Odocoileus osceola. A comparison of this vertebra with the correspond- 
ing one from recent deer, other than the Florida deer, showed that 
possibly the extinct Florida deer was a different species from the ex- 
isting deer. Dr. Hay said that there were no examples of cervical 
vertebrae of Florida deer for making comparisons, and that until such 
examples -were seen the identification of the extinct deer must remain 
doubtful. 

Under the same heading Dr. Paut Bartscu called attention to a 
hybrid duck which he had lately seen exposed for sale in the markets. 
It was a cross between the black mallard and the domestic duck. 

The regular program consisted of two papers: 

H. Pitter: Forests of Panama (Illustrated by lantern slides). 
Professor Pittier gave first a condensed review of the results to the 
present date of the botanical part of the biological survey of Panama, 
undertaken under the auspices of the Smithsonian Institution. Then 
he showed how the distribution of the main ecological types of vege- 
tation is dependent upon the régime of the winds and of the rainfall. 
Mixed dicotylous forests cover at least six-tenths of the area of the 
Isthmus, the rest being occupied by savannas and park-like formations. 
Rain-forests with evergreen foliage extend over the entire northern 
watershed and part of Darien on the south side. Other forests of the 
southern slope belong to the type called monsoon-forest and are char- 
acterized by the presence of many species with deciduous foliage. 
The xerophytic character of the vegetation is more marked in the 
broken forests of the savanna belt, without however assuming an 
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extreme degree. The change in the composition of the vegetation 
with the increase in altitude has been dwelt upon by several travellers 
and botanical explorers of the Isthmus; it is very gradual but never- 
theless very radical. Several genera of trees observed at high alti- 
tudes are gregarious; there are, for instance, oak-forests, sub-tropical 
or even temperate in their general appearance. Lantern slides illus- 
trating types of forest, or of individual trees and flowers, were shown 
at the conclusion of the lecture. ‘ 

J. H. Parnes: Scientific photography in the study of insects (Illustrated 
by lantern slides). 

M. W. Lyon, JrR., Recording Secretary. 








